Abstract-The effects of velocity-slip and temperature-jump boundary conditions on Non-Newtonian flow and heat transfer in the micro channel have been investigated in this paper. The governing boundary layer equations have been transformed into a system of nonlinear differential equations through the similarity transformation, and the analytical approximations of solutions are derived by homotopy analysis method. The reliability and efficiency of the HAM solutions are verified by the residual errors. Furthermore, the effects of physical factors on the flow and heat are studied and discussed graphically.
I. INTRODUCTION
During the recent years, with the rapid development of science and technology in micro-and nano-measuring technologies, it has been found that there are many significant differences between fluid flow at macro-scale and that at micro/nano-scale, such as wall-slip phenomenon. Fluids exhibiting slip are important in technological applications such as in the polishing of artificial heart valves and internal cavities. Therefore, better understanding of the phenomenon of slip is necessary. Mooney [1] initiated the study of boundary layer flow with partial slip. M. Turkyilmazoglu [2] has analyzed the heat and mass transfer characteristics of the mixed thermal slip MHD viscous flow. G. Singh and A.J. Chamkha [3] have studied viscous fluid flow and heat transfer with second-order slip on a vertical permeable shrinking sheet. T.G. Fang and S.S. Yao [4] have used a newly proposed second order slip flow model to analyze viscous flow over a shrinking sheet, and they have concluded that the second order slip flow model predicts the flow characteristic accurately. The flows of non-Newtonian fluids play an important role in many practical applications. Moreover, modeling viscoelastic flows is important for understanding and predicting the behavior of processes and thus for designing optimal flow configuration and for selecting operating conditions. B. Sahoo [5] has considered the laminar flow and heat transfer of an electrically conducting second grade fluid with partial slip. C.Ye and X.N. Luo [6] have come out the high-order numerical methods for heated generalized second grade fluid. I.G. Baoku and many other scholars [7] [8] [9] [10] [11] [12] also have investigated the influence of various kinds of fluid with different slip conditions. They have got a lot of constructive achievements.
In all the above-mentioned studies, little attention has been given to the effects of partial slip on the flow of a second-grade fluid in the micro channel. The main goal of this paper is to investigate the effects of the velocity-slip and temperature-jump on the flow and heat transfer characteristics of a second-grade fluid in the micro channel. Besides, mass transfer effects are also considered. Graphical results are presented and discussed by homotopy analysis method. 
II. MATHEMATICAL ANALYSIS
We consider the heat and mass transfer in a boundary layer flow of a second-grade fluid in the micro channel. The coordinate system and scheme of the problem is shown in Fig.1 . We consider the velocity-slip and temperature-jump conditions on the wall of the channel, the boundary conditions are:
The governing boundary layer equations [13] for the problem are as follows:
The mathematical analysis of the problem is simplified by introducing the following dimensionless variables:
Substituting (8) into (1)- (7), we obtain the following ordinary differential with respect to the dimensionless variable The local skin friction coefficient f C and Nusselt number Nu are
III. APPLICATION OF HAM
Due to the strongly nonlinear and unconventional nature of these problems above, the solving process is extraordinarily complex and we can hardly get the effective solutions. In this paper, we choose the homotopy analysis method (HAM) to get the approximate analytical solution. Homotopy analysis method is put forward by Liao [14] originality, it has been applied and developed by many experts [15] [16] [17] [18] [19] and it has been proved to be a strong and effective mathematical method to solve weak nonlinear problems. The initial approximations are as follows: 
The liner operators are:
 
The m-order deformation equations are constructed as follows:
with boundary conditions:
IV. RESULTS AND DISCUSSION
Professor Liao has pointed that the convergence and its speed depend on the auxiliary parameters f h ,  h and  h to a great extent. It is straightforward to choose a proper value of h which ensures that the solution series is convergent. Fig.2 has given the valid ranges:
. We can also use the residual errors to help us find the proper h . In this paper, we define the residual error f m E , as the following: Fig.3 shows that as the order of the HAM approximation becomes higher, the residual error becomes smaller. 
That is to say the slip coefficient tends to decrease wall shear stress. It also can be seen that the combined effect of increasing the values of  and Re is to increase wall shear stress. To reach a high heat transfer rate more slip and magnetic field by a liquid with a lower  and Re number is needed.
On observing the data in Table. 
 
1 '  WHEN ， ， ， 10 6 . 0 1    Re   3 . 0 , 6 . 0 6    Ec Pr M ， ，
1 '  WHEN ， ， ， 10 6 . 0 1    Re   1 10 6     ， ，K M .

. It is indicated that increasing  tends to have high heat transfer rate but K decreases heat transfer rate.
As a result, Nusselt number decreases by K parameter. From Fig.6 , it is observed that as the temperature-jump parameter  increases, the value of     becomes lower. That is to say an increase in temperature-jump increases the thermal boundary layer thickness. Fig.7 shows variation of concentration in response to the change of Schmidt number parameter Sc . With the increase of Sc , the concentration graph increases. This matches the well-known fact that when Schmidt number becomes larger, mass transfer rate becomes faster. ii) The Nusselt number Nu is an increasing function of M ,  ,  , Ec and an decreasing function of Re ,  , Pr , K and Ec .
